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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stacked type ceramic condenser using the dielectric porcelain 
constituent and it which are used for the stacked type ceramic condenser containing the internal electrode which 
consists of nickel or a nickel alloy especially, for example about a dielectric porcelain constituent and the stacked tvp 
ceramic condenser which used it. }V 
[0002] 

[Description of the Prior Art] Generally by the production process of a laminating ceramic condenser, the dielectric 
materials of the shape of a sheet which applied the electrode material used as an internal electrode are first prepared 
the front face. As dielectric materials, it is BaTi03, for example. The ingredient used as a principal component is use 
The laminating of the dielectric materials of the shape of a sheet which applied this electrode material is carried out 
tnermocompression bonding is carried out and the dielectric porcelain which has an internal electrode is obtained bv 
calcinating the unified thing at 1250-1350 degrees C in a natural ambient atmosphere. And an internal electrode and 
flowing external electrode can be burned on the end face of this dielectric porcelain, and a stacked type ceramic 
condenser is obtained. Moreover, the miniaturization of electronic parts advances quickly with development of 
electronics in recent years, and the inclination of a miniaturization of a stacked type ceramic condenser is becoming 
remarkable. 6 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to fulfill the following conditions as an ingredient of the 
internal electrode used for such a laminating ceramic condenser. 

[0004] | (a) Since dielectric porcelain and an internal electrode are calcinated by coincidence, have the melting point 
beyond the temperature at which dielectric porcelain is calcinated. 

[0005] (b) Don't oxidize in the elevated-temperature ambient atmosphere of an oxidizing quality, and, moreover don 
react with a dielectric. 

[0006] As an electrode material with which are satisfied of such conditions, noble metals, such as platinum gold 
palladium, or these alloys, were used. ' ' 

[0007] However, while these electrode materials had the outstanding property, they were expensive. Therefore, the r 
ol the electrode material expense occupied to a stacked type ceramic condenser reached also to 30 - 70% and had 
become the greatest factor which raises a manufacturing cost. 

[0008] Although there is base metal, such as nickel, Fe, Co, W, and Mo, to have high-melting in addition to noble 
metals, such base metal will oxidize easily and will stop achieving the duty as an electrode in a hot oxidizing 
atmosphere. Therefore, in order to use such base metal as an internal electrode of a stacked type ceramic condenser 
is necessary to calcinate in neutrality or a reducing atmosphere with dielectric porcelain. However with the 
conventional dielectric porcelain ingredient, when calcinated in such a reducing atmosphere, it will be returned 
remarkably and there was a fault of semi-conductor-izing. 

[0009] Moreover, thin-film-izing a dielectric layer as an approach of miniaturizing a stacked type ceramic condenser 
using the ingredient which generally has a big dielectric constant is known. However, the number of the crystal grain 
with which the ingredient which has a big dielectric constant exists in one layer if crystal grain is large and becomes 
tnin turns following 10 micrometers will decrease, and dependability will fall 

[0010] On the other hand, as shown in JP,58-135507,A, JP,58-223669,A, and JP,59-86103,A, the small dielectric 
porcelain of the diameter of crystal grain which added cerium oxide or oxidization neodium to the barium titanate so 
solu ion is known. Thus, by making the diameter of crystal grain small, the number of the crystal grain which exists 
one layer can be increased, and the fall of dependability can be prevented. 

S !1 Howev ^ r ' { l w * s j mp °f i b ! e t0 have manufactured the stacked type ceramic condenser which will be returned 
with the ingredient which added this rare earth oxide if it calcinates in reducing atmosphere, and used base metal su 



as nickel, as an internal electrode. 

[0012] So, the main purpose of this invention is not semi-conductor-izing, even if it calcinates in a reducing 
atmosphere, but offering a reliable small mass stacked type ceramic condenser moreover, by the dielectric porcelain 
constituent and low cost from which a big dielectric constant's is obtained, although the diameter of crystal grain is 
small. b 

[0013] 

[Means for Solving the Problem] The 1st invention consists of each oxide of Ba, Sr, Mg, Ti, Co, and Re (at least one 
kind as which Re is chosen from Tb, Dy, Ho, and Er). The following general formula (Bal-x-y-z Srx Rey Mgz) and 
(Til-o Coo)03 It is expressed. As opposed to 100 mols of principal components with which x, and y, z, o and m are 
satisfied of the relation of 0.05<=x<=0.35, 0.0005<=y<=0.03, 0.0005<=z<=0.05, 0.0005<=o<=0.03, and 

i'^c ^Ti 0 ^ ?J en Cach ° xide ° f Mn wd nickel is ex P ressed as Mn02 and NiO as an accessory 'constituent, It is 
BaO-SrO-Li2 0-Si02, carrying out 0.02-2.0-mol addition content of at least one kind of each oxide of Mn and nicke 
and using said principal component as the 100 weight sections. They are 0.05 weight section - 5 0 weight ****** an 
dielectric porcelain constituent about the oxide glass used as a principal component. 

[0014] The 2nd invention is a stacked type ceramic condenser containing the dielectric layer which consists of said 
dielectric porcelain constituent, and the internal electrode which consists of one kind in nickel and nickel alloy. 

[Function] The presentation ratio of each oxide of Ba, Sr, Mg, Ti, Co, and Re (at least one kind of rare earth element 

as which Re is chosen from Tb, Dy, Ho, and Er) is adjusted, and it is each oxide and BaO-SrO-Li2 0-Si02 of Mn an 

nickel. It can calcinate without degrading the property in reducing atmosphere by adding the oxide glass used as a 

principal component. Furthermore, Tb 203, Dy 203, Ho 203, and Er 203 A rare earth oxide and Co oxide have the 

effectiveness which controls grain growth of a dielectric. And since the diameter of crystal grain is small and the 

number of the crystal grain which exists in one dielectric layer can be increased, the fall of dependability can be 

prevented even if it makes thickness of a dielectric layer thin 
[0016] 

pffect of the Invention] According to this invention, even if it calcinates in a reducing atmosphere, it is not returned 
but the dielectric porcelain constituent which is not semi-conductor-ized can be obtained. Therefore if a stacked type 
ceramic condenser is manufactured using this dielectric porcelain constituent, base metal can be used as an electrode 
material, and since it can comparatively calcinate at low temperature with 1270 degrees C or less the cost cut of a 
stacked type ceramic condenser can be aimed at. 

[0017] Moreover, although there is a 10000 more than dielectric constant and it is moreover a high dielectric constan 
in this way in the stacked type ceramic condenser using this dielectric porcelain constituent, crystal grain is as small 
3 micrometers or less. Therefore, even if it thin-film-izes a dielectric layer, the amount of the crystal grain which exi 
in a layer like the conventional stacked type ceramic condenser does not decrease. For this reason, it is reliable and 
moreover, a small mass stacked type ceramic condenser can be obtained. 

[0018] The above-mentioned purpose of this invention, the other purposes, the description, and an advantage will 
become still clearer from detailed explanation of the following examples 
[0019] " 

[Example] First, BaC03 of 99 8% or more of purity, SrC03, MgC03, Tb 203, Dy 203, Ho 203, Er 203, Ti02 Co 
Mn02, and NiO were prepared as a raw material. These raw materials (Bal-x-y-z Srx Rey Mgz) m (Til-o Coo)03 I 
was expressed with the empirical formula, it blended so that x, and y, z, o and m might become the rate shown in Ta 
1, and the feed ingredient was obtained. Here, Re is at least one kind chosen from Tb, Dy, Ho, and Er It dried after 
°um a ° Ut we t bl f din § of this feed ingredient and the ball mill ground it, and temporary quenching was carried out 
1 100 degrees C into air for 2 hours, and the temporary-quenching object was obtained. The dry mill ground this 
temporary-quenching object, and particle size obtained the grinding object 1 micrometer or less. BaO-SrO-Li2 O-SiO 
with a particle size of 1 micrometer or less beforehand prepared for this grinding object Weighing capacity of the ox 

ilhllT ^ a rr Pa L C °^? t Z aS Carried ° Ut ' ° rganic solvents ' such as a Polyvinyl-butyral system binder and 
ethanol, were added, with the ball mill, wet blending was carried out and the ceramic slurry was adjusted Sheet 

w*TTl ^ WaS Carried ° Ut With the doctor blade method after ™e S^en sheet of a rectangle 

with a thickness of 26 micrometers was obtained 

[0020] 
[Table 1] 
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[0021] Next, on this ceramic green sheet, the conductive paste which makes nickel a subject was printed and the 

^Wt Pa t Tu ?u COnS i itUtin S an internal electrode ™ fanned. Two or more sheet laminating of the cerami 
green shee with which the conductive paste layer was formed was carried out so that the side by which conductive 
paste is pulled out might become alternate, and the layered product was obtained. It is the obtained layered product N 
After heating in temperature of 350 degrees C and burning a binder in an ambient atmosphere, oxygen tension 
calcinated for 2 hours at the temperature shown in Table 2 in the reducing atmosphere which consists of H2-N2-air g 
ot 1U-9 - 10-12 MPa and obtained the ceramic sintered compact. The front face of the obtained ceramic sintered 
compact was observed by one 1500 times the scale factor of this with the scanning electron microscope, and grain si 
was measured. And the result was shown in Table 2 
[0022] 
[Table 2] 
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[0023] Ag paste is applied to the both-ends side of the obtained sintered compact after baking, and it is N2 It could b 

cZ^H tHr^ ft°° d ? reCS C int ° the * atmosphere, and the external electrode electrify 
connected with the internal electrode was formed. Thus, the dimension of the obtained stacked type ceramic condens 

L T W I dth ° f f l Ce ° f L6mm ' diC ,ength ° f 3 - 2mm ' md thickness ' and th ^ thickness of the dielectric ce^c 
SlT ^ Tq 1168 , r mtem ? u leCtr ° deS iS 16 micrometers - ^ver, the total of an effective dielectric 
™ n ^ "J " !t 1S ." the ^ of the c o«nterelectrode of much more a hit - 2.1mm2 it is . 
LUU24J Using the automatic bridge type measuring instrument, electrostatic capacity (C) and dielectric loss (tandelta) 

— f T? Cy ° f lkHZ ' 1 VrmS ' md the temperature 0f 25 de ^ C. and computed SiSrk 
constant (epsilon) from electrostatic capacity. Next, in order to measure insulation resistance (R) the insulation- 

KS^SgtS ^ CUfrent V °i tage , 0f ^ W3S impreSSed f ° r 2 ~ theLul" See (R 
e<jini %^ no T eS ?/ aS meaSUr6d ' ^ 11 asked for the P roduct of electrostatic capacity (C) and insulat 
T H/fv P u° dUC u MOre °: er ' thC fate ° f Change 0f the Astatic capacity to a temperature change wa 

Z^m^Te^V^ ratC I Ch ,T ° f eleCtr T tiC Capadty t0 3 tem P era ^ e Chan ^ the -lue 8 
(|aeltaC/C20|max) the rate of change of whose is max as an absolute value within the limits of -25 to 85 deerees C w 

shown. [ the rate of change (deltaC/C20) in -25 degrees C on the basis of the electrostatic capacity n 20 de^e C a 
85 degrees C nd And these results were sh wn in ble 2. uegrees c a 



[0025] Next, the reason for limitation of each presentation is explained 

l?° 2 nn? al ?T Z SrX Rey MgZ) m (Til "° C00)03 11 sets ' md like a sam P le num ber 1, when the amount x of Sr is le 
than 0 05, a dielectric constant epsilon becomes low less than with 10000, and dielectric loss tandelta is not desirable 
more than 5.0 /o. Moreover, like a sample number 17, if the amount x of Sr exceeds 0.35, the degree of sintering of 
porcelain worsens and dielectric loss tandelta exceeds 5.0%, and CR product becomes under 1000 M omega-mu F at 
nofdTslable ° meS ^ M ° mega " mU F at 85 degrees C ' and the fal1 of insulation resistance generates and i 

[0027] since [ tohermore, ] dielectric loss tandelta exceeds 5.0% and the diameter of crystal grain becomes larger th 
3 micrometers further with [ the amount y of Re ] 0.0005 [ less than ] like a sample number 2 - a dielectric layer - a 
thin film -- it does-izing and is not desirable. On the other hand, like a sample number 18, if the amount y of Re 
exceeds 0.03, when it calcinates by the reducing atmosphere, porcelain is returned, and it semi-conductor-izes, and f 
sharply and is not desirable [ insulation resistance ]. 

[0028] Moreover with [ the amount z of Mg ] 0.0005 [ less than ], CR product (25 degrees C and 85 degrees C) falls 
and is not desirable like a sample number 3. On the other hand, if the amount z of Mg exceeds 0.05 like a sample 
EES'.- ' a h i ? nC 1 COnStan f f siIon falls I k not onl y fal1 * less than to 10000, but / insulation ] and is not desirab 

E E£ ' nC l ° S t ta f Cl u eX u eedS 5 -° % "* the diameter ° f Cr y stal 8 rain becomes lar 8^ *an 3 micromete 
further like a sample number 4, when the amount o of Co(es) is less than 0.0005 - a dielectric layer - a thin film - i 

does-izing and is nol : desi rable. On the other hand, dielectric loss tandelta becomes large exceeding 5.0%, if the amo 

r 1h ( K XCe S °f b SA? mple nUmb6r 2 °' CR pr ° duCt Wi " beCome under 1000 M ome S a ™ F * 25 degree 
St deskable eC ° me om ega-mu F at 85 degrees C, and it arises [ the fall of insulation resistance ] and is 

Sb^lis^^l 1 ^ SamP ! 6 ^ 5 ( ^ al " X ' y ' Z ^ ^ MgZ) ^ m ° le - rati ° m calcinates in a reduc 
dSle ni 1 th \ P T lam 15 retUmed ' 11 se ™-c°nductor-izes, and insulation resistance falls and is not 
desirable. On the other hand if mole-ratio m exceeds 1 .04 like a sample number 2 1 , a degree of sintering gets 
extremely bad and is not desirable. Bfe 
[003 1 ] Furthermore, like a sample number 6, when the addition of Mn02 and NiO is less than 0.02 mols, 85-degree 
CR product becomes low, and the dependability of the prolonged use in an elevated temperature falls and is not 
desirable. On the other hand, like a sample number 22, if the amount of Mn02 and NiO exceeds 2.0 mols, dielectric 

68 ^ f ? eding 5 -° % ' and inSulati0n resistance falls ™ d is not desir ^le to coincidence either 
[0032] Moreover, it is BaO-SrO-Li2 0-Si02 like a sample number 7. When the addition of the oxide glass use as a 
principal component 1S under the 0.05 weight section, a degree of sintering worsens and dielectric loss tandelta is no 
desnable more than 5.0%. On the other hand, it is BaO-SrO-Li2 0-Si02 like a sample number 23. If the addition of 
1 nono g h SS H U f a P / mCipa , CO ?P? nent exceeds the 5 -° wei g h t actions, while a dielectric constant falls less than 

X$n t ?T f ? ^ Stal gram d ° eS n0t become large and have il " t more desirabl e than 3 micrometers ] 
[0033 To it, the stacked type ceramic condenser using the dielectric porcelain constituent of this invention has a 
dielectric constant as high as 10000 or more, dielectric loss tandelta is 5.0% or less, and the rate of change of the 
electrostatic capacity to temperature can obtain the dielectric porcelain which satisfies F property specification which 

S^J^s^r^i? degr r c - And with this stacked * pe ceramic - d ~hen te taS5r 

resistance in 25 degrees C and 85 degrees C expresses with CR product, more than 100 M omega-mu F and a high 
value are shown more than 1000 M omega-mu F, respectively. Furthermore, burning temperature can also be 
comparatively sintered at ow temperature with 1270 degrees C or less, and that of the dielectric porcelain constituen 
of this invention is as small as 3 micrometers or less also about particle size. consmuen 



[Translation done.] 



